Nordihydroguaiaretic acid, an antioxidant, inhibits transforming growth factor-beta activity through the inhibition of Smad signaling pathway.
Transforming growth factor-beta (TGF-beta) and its family are potent and multi-functional cytokines that affect various fundamental biological events. TGF-beta has a unique signaling pathway that is carried by Smad family, and many recent studies showed the extensive crosstalk between Smad pathway and other signaling pathway. There were also clear evidences for the involvement of oxidative events in TGF-beta signaling pathway. To elucidate the role of oxidative events in carrying TGF-beta signals, we examined the effect of various antioxidants on TGF-beta activities in osteoblastic cell line. Among the examined compounds, we found nordihydroguaiaretic acid (NDGA) has a unique and strong inhibitory effect on various TGF-beta activities. Since the majority of TGF-beta activities are mediated by Smad, we questioned whether NDGA blocks the Smad signaling pathway. The result showed that NDGA inhibits the translocation of Smad2 to the nucleus. Further study revealed the strong inhibitory effect of NDGA on the phosphorylation of Smad2. This result may be important for designing chemical modulators of TGF-beta and its family related events and may provide new insights into the action mechanism of antioxidant.